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M&G No. M&G 1945.60-US-01 

A POPPET VALVE AND METHOD OF MAKING SAME 

Field of the Invention 

The present invention relates to a poppet valve, more particularly, a 
5 poppet valve used in a dispensing valve assembly. 

Background of the Invention 

In an injection-molded dispensing valve assembly, a poppet valve having 
a supporting member is generally disposed in a fluid passageway extending through the 
dispensing valve assembly. The fluid passageway in the dispensing valve assembly is 

10 opened or closed by relatively reciprocating the poppet valve. The poppet valve usually 
displaces o-rings or other types of integral sealing members in its reciprocating 
movement thus establishing a seal between the poppet valve and the sealing members. 
Long term displacement of the sealing members may cause permanent deformation of 
the seal. Therefore, it is desirable to minimize the stresses placed on the sealing 

15 members. 

The o-rings or sealing members are easily worn out or permanently 
deformed by a support member of the poppet valve because the supporting member has 
sharp corners. When the o-ring or sealing member slides over the supporting member, 
the deformation is caused. Thus, it is desirable to minimize the incidence of sharp 

20 corners on a molded poppet. Sharp corners result from the molding of the supporting 
member when two molding pieces abut one another to form a closed cavity into which a 
plastic resin is injected. The degree to which the sharp comer is present is the result of 
how closely the molding pieces fit together. 

Researches and experiments, which are disclosed in "PARKER O-RING 

25 HANDBOOK" pp A4-6, discloses that the sealing element, such as o-ring, should never 
be forced over sharp comers, threads, keyways, slots, splines, ports or other sharp 
edges. Failure analysis, which are disclosed in "PARKER O-RING HANDBOOK" 
pp A9-4, proves that the damage to an o-ring during installation can occur when: 
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1) there are sharp corners on mating metal components such as the 
o-ring gland or threads over which the o-ring must pass during assembly; 

2) there is insufficient lead-in chamfer; and 

3) there are blind grooves in multi-port valves; etc. 

5 As shown in FIG. 4A, there is a conventional poppet supporting member 

200 molded by two molding pieces 206,208. It is impractical to eliminate the sharp 
corners 202,204 on the poppet supporting member 200, and it is impractical to mold a 
radiused edge in an area where the molding pieces 206,208 come together and where a 
tool parting line is present. Thus, when the poppet supporting member 200 is 
10 reciprocated in the dispensing valve assembly, the o-rings or other integral molded 
sealing members slide over the sharp corners 202,204 as shown in FIGs. 6A and 7A. 
Thus, the o-rings or other sealing members are very easily worn out or permanently 
deformed. 

In addition, when the sharp corners 84 as shown in FIG. 8A are disposed 
15 on the inside wall of a valve assembly, the o-rings or other types of sealing members, 
which slidably come in contact with the sharp corners 84, are also easily worn out. 

In FIGs. 4B and 4C, an accepted conventional practice is shown, wherein 
the "feather edge" (212) is added in the parting line area of the inner molding piece 208. 
It is often difficult and costly to produce the molding tool piece with the "feather edge" 
20 (212) initially, and it is prone to considerable wear and even damage in use. 

It is accordingly the object of the present invention to provide an 
improved poppet valve that overcomes the deficiencies of the prior art. 

Summary of the Invention 

The present invention relates to a supporting member of a poppet valve, 
25 more particularly, the supporting member of the poppet valve used in a dispensing valve 
assembly. 

In one embodiment of the present invention, a supporting member of a 
poppet valve in a dispensing valve assembly includes a main body having at least one 
longitudinal edge and a flexible flap disposed along the longitudinal edge. The flexible 



flap may cooperate with a sealing portion of the dispensing valve assembly. The 
flexible flap may distribute an interference force exerted by the main body on the 
sealing portion, wherein the sealing portion may not be damaged or deformed. 

In one embodiment of the present invention, the supporting member may 
5 be disposed within a housing of the dispensing valve assembly. 

In another embodiment of the present invention, the resilient flap may be 
integrally formed on the longitudinal edge of the supporting member. 

In another embodiment of the present invention, the resilient flap may be 
formed of a generally radius shape. 
1 0 In one embodiment of the present invention, a supporting member of the 

poppet valve is molded by an inner molding piece, which has a reduced portion, and an 
outer molding piece. The poppet supporting member thus formed has a resilient flap 
around the area where the molding pieces interface. The flap is able to deform so as to 
distribute the interference forces translated to the sealing members or o-rings over a 
1 5 larger area thereby reducing the stress on the seal or o-ring itself. The reduction in 
stress may prevent permanent deformation or damage to the sealing member or o-ring. 

Still in one embodiment, the supporting member of the poppet valve 
includes a main body that may be a longitudinal beam. The resilient flap is integral to 
two longitudinal edges oppositely disposed on the longitudinal beam. 
20 In one embodiment, the supporting member of the poppet valve is 

disposed in a fluid passageway extending through a dispensing valve assembly. The 
poppet valve is relatively reciprocated inside the dispensing valve assembly to open or 
close the fluid passageway. 

In another embodiment of the present invention, a plurality of o-rings or 
25 other types of sealing members are disposed along the fluid passageway of the 

dispensing valve assembly. The o-rings or sealing members slide over the supporting 
member of the poppet valve as it is reciprocated. The resilient flap of the supporting 
member distributes the stress between the supporting member and the o-rings or sealing 
members so as to prevent permanent deformation on the o-rings or sealing members. 
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In one embodiment, a molding piece for molding a side port on an inside 
wall of the dispensing valve assembly has round comers so as to form flaps at the 
opening of the side port. When the o-ring or sealing member slides over the flaps, the 
flap is bent so that the o-ring or the sealing member is prevented from being 

5 permanently deformed. 

In one embodiment of the present invention, a dispensing valve assembly 
includes a housing defining a longitudinal fluid passageway through the housing, and an 
insert member having a sealing portion. The insert member may be insertable into the 
housing, and may define a second fluid passageway in fluid communication with the 

10 fluid passageway of the housing. A poppet valve may be disposed along the first fluid 
passageway and in fluid communication with the first and second fluid passageways. 
The poppet valve may include a supporting member having a main body including at 
least one longitudinal edge. A flexible flap may be disposed along the longitudinal 
edge, and may cooperate with the sealing portion of the insert member. The flexible 

1 5 flap may distribute an interference force exerted by the main body upon the sealing 
portion, wherein the sealing portion is not damaged or deformed. 

These and various other advantages and features of novelty which 
characterize the invention are pointed out with particularity in the claims annexed 
hereto and forming a part hereof. However, for a better understanding of the invention, 

20 its advantages and objects obtained by its use, reference should be had to the drawings 
which form a further part hereof, and to the accompanying descriptive matter, in which 
there is illustrated and described a preferred embodiment of the invention. 

Brief Description of the Drawings 

In the drawings in which like reference numerals and letters generally 
25 indicate corresponding parts throughout the several views. 

FIG. 1 is a perspective view of a female part of a dispensing valve 
assembly in accordance with the principles of the present invention, wherein the female 
part of the dispensing valve assembly is partially cut for the purpose of illustration of a 
poppet valve. 
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FIG. 2 is a cross-sectional view of the female part of the dispensing 
valve assembly shown in FIG. 1, wherein the fluid passageway is opened. 

FIG. 3 is a cross-sectional view of the female part of the dispensing 
valve assembly shown in FIG. 1, wherein the fluid passageway is closed. 
5 FIG. 4A is a perspective view of a conventional design of a supporting 

member of the poppet valve and a method of making the supporting member. 

FIG. 4B is a perspective view of an improved conventional design of the 
supporting member of the poppet valve and a method of making the supporting 
member. 

10 FIG. 4C is a partially enlarged perspective view of feather-edges on an 

inner molding piece of the improved conventional design of the supporting member as 
shown in FIG. 4B. 

FIG. 5 is a perspective view of an embodiment of a supporting member 
of a poppet valve in accordance with the present invention and a method of making the 
1 5 supporting member. 

FIG. 6A is an enlarged perspective view of the conventional supporting 
member having sharp corners. 

FIG. 6B is an enlarged perspective view of the supporting member in the 
present invention having resilient flaps. 
20 FIG. 7A is a cross-sectional view of the conventional supporting member 

having sharp corners as shown in FIG. 6A. 

FIG. 7B is a cross-sectional view of (he supporting member in the 
present invention having the resilient flaps as shown in FIG. 6B. 

FIG. 8 A is an enlarged longitudinal section view of a conventional valve 
25 assembly having sharp corners on a side port of the inside wall of the valve assembly. 

FIG. 8B is an enlarged longitudinal section view of a valve assembly 
having resilient flaps on a side port of the inside wall of the valve assembly. 
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Detailed Description of the Preferred Embodiment 

In FIG. 1, there is shown an embodiment of a female part of a dispensing 
valve assembly 30. The dispensing valve assembly 30 has a poppet valve 32 disposed 
in a fluid passageway 34 which is defined in a housing 36 of the valve assembly 30. 
5 The poppet valve 32 includes a supporting member 38 having a main 

body 35 and two radial flaps 40,42 which may be integral with two longitudinal edges 
of the main body 35. Accordingly, when an insert member 44 reciprocates along the 
flaps 40,42, a sealing portion 46 of the insert member 44 slides over the flaps 40,42. 
The sealing portion 46 is not damaged or permanently deformed because the flaps 40,42 
10 distribute the stress between the main body 35 of the supporting member 38 and the 
insert member 44. 

The reciprocation of the insert member 44 relative to the poppet valve 32 
opens and closes the fluid passageway 34. FIG. 2 shows that the fluid passageway 34 is 
opened. A head portion 48 of the poppet valve 32 projects into the fluid passageway of 

15 the insert member 44 so that the fluid flows from the insert member side into the poppet 
valve side, as arrow indicated, through the openings 50 defined between the main body 
35 and the flaps 40,42. The direction of the fluid can be vice-versa, i.e. the fluid can 
flow from the poppet valve side to the insert member side. Fluid may flow through the 
fluid passageway of the insert member and the housing through the openings 50. 

20 FIG. 3 shows that the fluid passageway is closed. The head portion 48 of 

the poppet valve 32 retracts from the fluid passageway of the insert member 44 when 
the insert member 44 is pulled from the housing 36, so that the openings 50 are closed 
by the sealing portion 46 and the head portion 48 of the poppet valve. Fluid may not 
flow through the fluid passageway of the insert member and the housing, as the 

25 openings 50 are closed. 

The flaps 40,42 may be resilient thin pieces. Accordingly, the flaps 
40,42 may be more flexible than the sealing portion 46 of the insert member 44 so that 
the sealing portion 46 will not be damaged or permanently deformed. Thus, the leakage 
is prevented when the fluid passageway is closed. 
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In a conventional design of a supporting member 200 as shown in 
FIG. 4A, the supporting member 200 has sharp corners 202,204 as opposed to having 
resilient flaps 40,42. Thus, when the sealing member slides over the sharp corners 
202,204, the sealing portion 46 is easily damaged and permanently deformed. The 
5 supporting member 200 is molded by an outer molding tool 206 and an inner molding 
tool 208. 

Another improved conventional design of a supporting member 210 is 
shown in FIG. 4B. The so-called "feather edge" 212 is added on the inner molding tool 
208 so that the supporting member 210 molded from the inner and outer molding tools 
10 206,208 has radial corners 214. The feather edges 212 are enlargedly shown in 

FIG. 4C. However, it is difficult and costly to produce the inner molding tool 208 with 
the "feather edge" 212 initially, and it is prone to considerable wear and even damage in 
use. 

In FIG. 5, an embodiment of the supporting member 38 is formed by an 

15 outer molding tool 52 and an inner molding tool 54. The inner molding tool 54 is 

received and fit in the outer molding tool 52. The inner molding tool 54 includes two 
spaced apart parts 56,58. A space 60 is defined between the two parts 56,58. The space 
60 has two opposite edges 62,64. In the preferred embodiment in the present invention, 
a radius relief is cut from two sides of parts 56,58 at the two opposite edges 62,64 so 

20 that a reduced portion 66 is shown at each side of the both parts 56,58. After the inner 
molding tool 54 is received into the outer molding tool 52, the space 60 and a space at 
the reduced portion 66 are disposed between the two molding tools 52,54. A molding 
material, such as a plastic resin, is injected into these spaces. After separating the 
molding tools 52,54 from the injected material, the supporting member 38 is formed. 

25 The supporting member 38 includes a main body 35, which may be but is not limited to 
a cross beam 68 that may be formed from the space 60. The flaps 40, 42 may be 
generally curvilinear or radius in shape, and the curvilinear or radial flaps 40,42 may be 
formed from the space between the outer molding tool 52 and the reduced portion 66. 
The flaps 40,42 may be integral with the cross beam 68. The thickness of the flaps 

30 40,42 can be variable depending on depth of the relief. 



FIG. 6B shows an enlarged view of the supporting member 38. When an 
o-ring 70 slides over the flaps 40,42 of the supporting member 38, the flaps 40,42 bear 
the stress between the main body 35 of the supporting member 38 and the o-ring 70 and 
distribute the stress over a larger area. FIG. 6A shows an o-ring 72 being slid over the 
5 supporting member 200 in the conventional design. The o-ring 72 is damaged or 
permanently deformed as shown in FIG. 7A, which is a cross-sectional view of 
FIG. 6 A. FIG. 7B is a cross-sectional view of FIG. 6B wherein the flaps 40,42 
distribute the stress over a larger area of the o-ring 70 so as to prevent the o-ring 70 
from being permanently deformed. 

10 It is appreciated that the shape of the main body 35 of the supporting 

member 38 can be different. It can be a rectangular beam, or triangle beam, etc. 

It will be appreciated that the principles of the present invention may be 
used in numerous applications where there is a sliding movement between a sealing 
member and another part. The flap structure does not need to be located on the poppet 

1 5 supporting member. It might be located on an inner wall of the valve housing. 

For example, FIG. 8 A shows a conventional o-ring application in a valve 
assembly 74 having a reciprocating cylinder 76. The cylinder 76 has an o-ring 78 
disposed thereon. The o-ring 78 is compressed between an inner wall of the valve 
housing 80 and the cylinder 76. When the o-ring 78 passes by a side port 82, a sharp 

20 comer 84 of the side port 82 deforms the o-ring 78. This may cause damage or 
permanent deformation to the o-ring 78. 

In FIG. 8B, the valve assembly 74 includes resilient flaps 86 disposed at 
the comers 84 of the side port 82 in accordance with the principles of the present 
invention. Accordingly, when the o-ring 78 passes by the side port 82, the flap 86 

25 which the o-ring 78 slides over is bent downward. A bending surface 91 of the flaps 86 
is partially shown in FIG. 8B. Accordingly, the flaps 86 prevent the o-ring 78 from 
being permanently deformed or damaged. The flaps 86 are made by curved comers 88 
of a molding piece 90. 

It is to be understood, however, that even though numerous 

30 characteristics and advantages of the present invention have been set forth in the 
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foregoing description, together with details of the structure and function of the 
invention, the disclosure is illustrative only, and changes may be made in detail, 
especially in matters of shape, size and arrangement of parts within the principles of the 
invention to the full extent indicated by the broad general meaning of the terms in 
5 which the appended claims are expressed. 
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